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the curing conditions and the period of subjection to water pressure
outweigh other considerations.

Significance of Permeability Test.4 A theoretical consider-
ation of the factors involved would indicate that the permeability
test should give a most reliable indication of the probable durability
of concrete of a given design. An examination of existing structures
and data from tests is., however, not so convincing. Most of the
evidence of lack of adequate watertightness in structures seems to
indicate that the distress shown has been largely due to segregation
in handling and placing of the concrete rather than to a fundamental
defect in the mix. Tests of any properly cured concrete which was
so designed that a plastic workable mix was secured;, show but
very little permeability even under relatively high pressure. The
moulding of small specimens of concrete for the test requires very
careful technique or the results will be far from concordant. The
problem of designing watertight concrete is not so much a problem
in the design of a proper mixture as it is one of so handling and
placing the material, while in a plastic state, that segregation of
materials does not occur. The sequence of placing successive
layers or portions of the work must be so adjusted that leakage does
not occur at flow planes or construction joints. The fact that a
permeability test indicated a certain mix would be watertight would
be no assurance that the other conditions for watertight construction
would be met.

Ordinary Constituents. It has been shown 5 repeatedly that
concrete can be made sufficiently waterproof, under a 40-6. head of
water, for most practical purposes, without the. addition of special
materials. In permeability tests on such concrete it may be found
that there is a slight flow of water into the specimen^ so that, strictly
speaking, the concrete would not be absolutely watertight, but the
flow will be so small that no leakage will be apparent at the free
surface. Such a concrete can be considered watertight for most
ordinary purposes.

McMillan and Lyse have given us a very simple way of regarding
the study of watertightness of concrete. They suggest that concrete
should be thought of6 as an aggregate mass thoroughly incorporated
in a cement-water paste. If the aggregate particles are impervious,
obviously any water which finds its way through the mass must
pass either through the cement paste or through openings due to
incomplete filling of the space with paste. Under this simple
conception of concrete it can be seen that there are, in effect, only
three requirements for watertightness, namely, (i) impermeable